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Abstracts / Osteoarthritis and Cartilage 22 (2014) S7–S56S22Conclusions: Our ﬁndings demonstrate that a signiﬁcant and likely
clinically important predictive association exists between worsened
scores on psychosocial measures (negative mood and the use of pas-
sive coping strategies) and OA pain ﬂares. Further work to better
elucidate this connection will be important, as psychosocial factors
such as mood and pain coping are modiﬁable and may represent an
important target for efforts designed to prevent and treat OA pain
ﬂares.Fig. 1. MI macrophage conditioned medium (CM) inhibits chondrogenic
gene expression by MSCs. *¼p<0.005, **¼p<0.001.
Table
Association of psychosocial factors with pain exacerbation
OR (95% CI) p value
Mood
Positive affect score (10-50) 1.04 (1.00, 1.09) 0.059
Negative affect score (10-50) 0.001
10 1.00
11–12 1.46 (0.87, 2.45)
13 2.94 (1.64, 5.27)
Positive/negative affect score ratio 0.62 (0.45, 0.86) 0.004
0.5
Pain coping inventory:
PCI-passive coping (0-24) 1.36 (1.09, 1.69) 0.006
PCI-active coping (0-20) 0.82 (0.66, 1.01) 0.0630
THE IMPACT OF SYNOVIAL MACROPHAGE POLARISATION STATE ON
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Purpose: Mesenchymal Stem Cells (MSCs) are considered a promising
cell type for the repair of damaged cartilage due to their chondrogenic
differentiation potential. However, during cartilage repair in vivo,
chondrogenically differentiating MSCs will be exposed to an inﬂam-
matory environment caused by osteoarthritis (OA) or as a response to
trauma. The release of pro-inﬂammatory mediators by inﬂamed syno-
vium may accelerate cartilage matrix degradation and impede cartilage
repair. Osteoarthritic synovial ﬂuid and medium conditioned by
osteoarthritic synovium explants have been reported to inhibit the
chondrogenic differentiation of MSCs. However, the mechanism
responsible for this effect remains unclear. Synovium consists of
synovial ﬁbroblasts and macrophages. The aim of this study was to
investigate how synovial macrophages and their speciﬁc polarisation
state contribute to the inhibitory effect of OA synovium on MSC
chondrogenesis.
Methods: Human OA synovial tissue (n¼6) was cut in to pieces
between 1-3 mm2, and 200 mg of tissue was cultured in 1 ml of
serum-free medium. Conditioned medium (CM) was harvested fol-
lowing 3 days of culture. Additionally, synovial tissue was digested
and ﬁbroblast or macrophage-enriched fractions were isolated based
on the rapid adhesion of macrophages to tissue culture plastic. Each
fraction was cultured for 24 hr prior to harvesting CM. Immunohis-
tochemical staining for CD11c as a marker of pro-inﬂammatory (M1)
macrophages, and CD206 as a marker of anti-inﬂammatory (M2)
macrophages, was performed on OA synovium sections (n¼6). Human
peripheral blood derived monocytes (n¼3) were stimulated with IFN-
g (10 ng/ml) & LPS (100 ng/ml) or IL-4 (10 ng/ml) for 72 hr for dif-
ferentiation towards an M1 or M2 phenotype, respectively. Macro-
phages were further cultured for 24 hr in serum-free medium without
additional cytokines prior to harvesting of CM. Human MSCs were
encapsulated in 1.2% alginate and cultured in chondrogenic medium.
Following 14 days of culture, 5% Synovium CM, 10% synovial macro-
phage or ﬁbroblast CM, or 20% M1 or M2 CM was added for 3 days.
The expression of chondrogenic genes collagen II (COL2) and aggrecan
(ACAN), and the production of glycosaminoglycan (GAG) was
assessed.Results: Medium conditioned by OA synovial explants inhibited
chondrogenic gene expression by MSCs compared to untreated chon-
drogenic MSCs (74%  22.2% inhibition of COL2, 23%  28.4% of ACAN),
and signiﬁcantly decreased GAG content of MSCs that were cultured for
28 days. OA synovium contained both M1 and M2 polarised macro-
phages and secreted both M1- and M2-associated factors, although
with high variability between donors. Additionally, medium con-
ditioned by a synovial macrophage enriched population down-regu-
lated chondrogenic gene expression by MSCs; this effect was not
observed with medium conditioned by a synovial ﬁbroblast enriched
cell population. Furthermore, medium conditioned by M1 polarised
macrophages but not M2, signiﬁcantly reduced COL2 and ACAN gene
expression by MSCs (Fig. 1).
Conclusion: We have conﬁrmed the inhibitory effect of OA synovium
on MSC chondrogenesis and our ﬁndings identify M1 polarised mac-
rophages as the major mediators of this anti-chondrogenic effect.
Modulation of synovial macrophage phenotype may serve as a valuable
approach to attenuate the negative impact of OA synovium on MSC-
based cartilage repair strategies.31
T CELLS IN THE INFRAPATELLAR FAT PAD OF OSTEOARTHRITIS
PATIENTS AS A SOURCE OF IL-6 IN THE JOINT
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Purpose: Obesity is associated with the development and progression
of osteoarthritis (OA). Although the underlying mechanism is still
unknown, it is believed that obesity-associated adipose tissue inﬂam-
mation could play a role in this association. The infrapatellar fat pad
(IFP) is an adipose tissue organ present in the knee. Its localization, next
to the synovium and cartilage, suggests that it could play a role in the
pathological joint processes in OA. Previous studies have shown that
obesity-associated changes do occur in IFP. This supports the hypothesis
that IFP could mediate the association between obesity and OA. Inter-
estingly, these changes seemed to be present in the stromal vascular
fraction (SVF) rather than adipocytes. To get insight into the underlying
mechanisms, we characterized the cells present in SVF of the IFP in knee
OA patients.
Methods: IFP samples were obtained from knee OA patients (N¼43)
undergoing joint replacement surgery (58.1% women, mean (SD) age
66.4 years (10.9); mean (SD) BMI 29.2 kg/m2 (5.7)). The SVFwas isolated
and cells were characterized based on surface markers expression and
cytokine production using ﬂow cytometry. Correlations were calculated
using Spearman’s correlation test.
Results: Characterization of the SVF of IFP showed the presence of
various immune cells in this tissue including macrophages, T cells, B
cells and mast cells, whereby macrophages and T cells were most
abundant. Previous research has shown that CD4þ T cells are important
in controlling adipose tissue inﬂammation. Therefore, we further
determined the phenotype of CD4þ T cells in IFP. Cytokine production of
CD4þ T cells within the SVF was assessed ﬁrst. Polyclonal stimulation of
SVF cells indicated that CD4þ T cells could secrete primarily IFNg, TNFa
and IL-6, with little IL-10 and IL-4. Surprisingly, CD4þ T cells secreted IL-
6 also in the absence of ex vivo stimulation, but no IFNg and TNFa. This
indicated that IL-6 secreting T cells have an activated phenotype. To
further expand these ﬁndings, we studied the activation markers,
CD40L, CD69 and CD25, on freshly isolated SVF. All these markers could
be detected at different levels on CD4þ T cells from different patients.
Approximately 30% of the IL-6-secreting T cells were also positive for
CD69, suggesting that they were recently activated. Moreover, the fre-
quency of IL6 producing T cells correlated with the frequency of
Abstracts / Osteoarthritis and Cartilage 22 (2014) S7–S56 S23CD69þCD4þ T cells in adipose tissue (r¼0.470, p¼0.27). Co-staining for
different cytokines upon polyclonal stimulation revealed that IL-6-
secreting CD4þ T cells are distinct from the T cells secreting other
cytokines such as IFNg and TNFa. In addition, chemokine receptor
expression revealed that these IL6 producing T cells could not be
categorized as conventional T helper 1 (Th1), Th2, Th17 or Tfh cells.
These data indicate that IL6-secreting T cells are a distinct population of
T cells. Finally, we have also studied whether these IL6 producing T cells
are also present in other tissues. Indeed, we have found these cells also
in sc adipose tissues and synovium of OA patients, but only at low
frequencies in blood.
Conclusions: In conclusion, we have found a novel population of CD4þ
T cells which secrete IL-6 directly ex vivo and are in an activated state,
indicating that these CD4þ T cells might recognize adipose tissue anti-
gens and could be involved in the inﬂammatory processes present in
human adipose tissue. Moreover, they are a source of IL-6 in the OA
joint, thereby potentially contributing to joint inﬂammation.
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INDUCTION OF NERVE GROWTH FACTOR EXPRESSION AND RELEASE
BY MECHANICAL AND INFLAMMATORY STIMULI IN CHONDROCYTES:
POSSIBLE INVOLVEMENT IN OA PAIN
E. Pecchi y,z, S. Priam y,z, M. Gosset y,z, A. Pigenet y,z, L. Sudre y,z,
M.-C. Laiguillon y,z, F. Berenbaum y,x, X. Houard y,z. y INSERM UMRS938,
Paris, France; zUPMC Univ Paris 06, Paris, France; xDept. of Rheumatology,
AP-HP Saint-Antoine Hosp., Labex Transimmunom, Inﬂammation-
Immunopathology-Biotherapy Dept. (I2B), Paris, France
Purpose: Nerve growth factor (NGF) level is increased in OA joint and is
involved in pain associated with OA. Stimuli responsible for NGF stim-
ulation in chondrocytes are unknown. We investigated whether
mechanical stress and pro-inﬂammatory cytokines may inﬂuence NGF
synthesis by chondrocytes.
Methods: Primary cultures of human OA chondrocytes, newborn
mouse articular chondrocytes or cartilage explants were stimulated by
increasing amounts of IL-1b, prostaglandin E2 (PGE2), visfatin/NAMPT
(nicotinamide phosphoribosyltransferase) or by cyclic mechanical
compression (0.5 Hz, 1 MPa). Before stimulation, chondrocytes were
pretreated with indomethacin, Apo866, a speciﬁc inhibitor of NAMPT
enzymatic activity, or transfected by siRNA targeting visfatin/NAMPT.
mRNA NGF levels were assessed by real-time quantitative PCR and NGF
released into media was determined by ELISA.
Results: Unstimulated human and mouse articular chondrocytes
expressed low levels of NGF (19.2  8.7 pg/mL, 13.5  1.0 pg/mL and 4.4
 0.8 pg/mL/mg tissue for human and mouse articular chondrocytes
and costal explants, respectively). Mechanical stress induced NGF
release in conditioned media. When stimulated by IL-1b or visfatin/
NAMPT, a pro-inﬂammatory adipokine produced by chondocytes in
response to IL-1b, a dose-dependent increase in NGF mRNA expression
and NGF release in both human and mouse chondrocyte conditioned
media was observed. Visfatin/NAMPT is also an intracellular enzyme
acting as the rate-limiting enzyme of the generation of NAD. The
expression of NGF induced by visfatin/NAMPTwas inhibited by Apo866,
whereas IL-1b-mediated NGF expression was not modiﬁed by siRNA
targeting visfatin/NAMPT. Interestingly, PGE2, which is produced by
chondrocytes in response to IL-1b and visfatin/NAMPT, did not stim-
ulate NGF production. Consistently, indomethacin, a cyclooxygenase
inhibitor, did not counteract IL-1b-induced NGF production.
Conclusions: These results suggest that the overexpression of visfatin/
NAMPT and IL-1b in OA joint and the increased mechanical loading of
cartilage may mediate OA pain via the stimulation of NGF expression
and release by chondrocytes.
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THE IMMUNOMODULATORY PROPERTIES OF MESENCHYMAL
STROMAL CELLS ISOLATED FROM THE SYNOVIAL FLUID OF HUMAN
OSTEOARTHRITIC JOINTS
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France; k INSERM UMRS 1064, ITUN, Nantes, FrancePurpose: OA is a degenerative joint disease accompanied by inﬂam-
mation, loss of cartilaginous matrix, ﬁbrillation, formation of ﬁssures,
and ultimately complete loss of the cartilage surface. Current pharma-
cological therapies for OA provide, at best, symptomatic relief from pain
but fail to prevent cartilage damage and subsequent destruction of
other joints tissues. Facing this situation, Mesenchymal Stromal Cells
(MSC) have generated a recent signiﬁcant medical consideration since
they have the ability to differentiate into various tissues (including
cartilage, bone, fat.) and exhibit tissue-regenerative properties.
Moreover, MSC display immunomodulatory properties that can be
instrumental for the treatment of inﬂammation-associated OA symp-
toms. Whereas adherent cells from the synovial ﬂuid (SFAC) of osteo-
arthritic joints have been proposed to meet the criteria of MSC (Jones,
English et al. 2004), their immunomodulatory properties have not yet
been characterized. With respect to the potential interest of isolating
some multipotent and immuno-competent cells from OA joints, the
present work aims at comparing the immunomodulatory properties of
SFAC with those of MSC isolated from bone marrow (BM-MSC) and
adipose tissue (ASC).
Materials and methods: Human BM-MSC and ASC were obtained from
healthy volunteers and human SFAC were harvested from OA patients
undergoing knee surgery, after consent. Flow cytometric (FACS) analysis
was performed to evaluate the expression of surface markers (CD14,
CD34, CD 44, CD 45, CD73, CD90, CD 105, CD166, HLA-ABC, HLA-DR) in
BM-MSC, ASC and SFAC. SFAC were characterized for their ability to
form colony by CFU-F assay andmultipotency. Themultipotency of SFAC
was characterized by evaluating their ability to differentiate towards
the adipogenic, osteogenic and chondrogenic lineage under speciﬁc
inductive culture conditions. Cell differentiation was monitored at the
level of mRNA by real time-PCR (ALPL, RUNX2, COL1A1, COL2A1, ACAN,
SOX9, COMP, PPARg) and by speciﬁc biochemical analysis: alkaline
phosphatase (ALP) activity and immunohistochemical staining: oil red
O, alizarin red, alcian blue and type II collagen. For immunomodulation
experiments, human allogeneic T lymphocytes were collected and co-
cultured with the various MSC. MSC were stimulated or not, prior to co-
culture, with Interferon g (IFN-g) and then analyzed by FACS for the
expression of HLA-ABC and HLA-DR. Proliferation and IFN-g secretion
by T lymphocytes were measured by FACS after co-culture of MSC and T
lymphocytes with different increasing ratios.
Results: SFAC were positive for MSC surface markers and negative for
hematopoietic cell markers. SFAC also exhibited proliferation and col-
ony-forming abilities. Additionally, SFAC were able to differentiate
towards the chondro-, osteo- and adipogenic lineages. Human T lym-
phocytes were not activated by MSC regarding proliferation and IFN-g
secretion suggesting that MSC failed to exhibit immuno-stimulating
properties. When cultured with activated T lymphocytes, MSC were
able to decrease IFN-g secretion by CD4þ and CD8þT lymphocytes and
inhibited their proliferation in a dose-dependent manner. Pre-stim-
ulation of MSC with IFN-g results in an increase in their immuno-reg-
ulatory properties. Data generated with SFAC were comparable to those
obtained with BM-MSC and ASC highlighting that SFAC exhibited
immuno-modulatory properties.
Conclusion: Our results demonstrate that the synovial ﬂuid of OA joints
contains a very accessible population of multipotent MSC. Our data also
indicate that SFAC exhibit immunosuppressive properties making
synovial ﬂuid a promising cell source for cell therapy in osteoarthritis.
Further experiments are under investigation with an increased number
of patients (clinical trial “Arthrostem” NCT01879046) to identify the
molecular mechanisms involved in the immunomodulatory properties
of SFAC.
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Purpose: Over 50% of osteoarthritis (OA) patients show synovial
inﬂammation, even relatively early during the disease. However, if and
how this synovial activation contributes to the irreversible joint path-
ology that characterizes OA, is not known. In the present study we used
